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(57) Abstract: 

PURPOSE: To fix an emitter electron current emission amount of a u . 
field emission cathode element by using a constant current 
characteristic of a field effect transistor. » 
CONSTITUTION: A device comprises one or more field emission 
cathode elements constituted of a cone-shaped emitter 3 provided 
on a silicon substrate 1, insulating layer 4 arranged on the silicon 
substrate 1 to be provided so as to siuroundthe cone-shaped 
emitter 3 and a gate layer 5 provided in a surface of the insulating 
layer 4 and a field effect transistor 10 formed on the silicon 
substrate 1 corresponding to the field emission cathode element. 
The emitter 3 of the field emission cathode element and a drain 6 of 
the field effect transistor 10 are connected in the silicon substrate 1, 
to control emitter electron current emission of the field emission 
cathode element by control voltage Vgs supplied across gate- 
source of the field effect transistor 10. 
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«, *fc»IS4<by-^^feiSJB4 , i^iwcmonsw 
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■snfc«iw<Dy-h^-f>i7-icc»tftsn, 

2WQFET»fiBBl 0- 1 2 % , 1 0 - 3 2 CC 

*S£F E T 1 00^- h 8{J^Si2iSSn/t02tf© 
y-F-^YVl 7-2tC«iK3n. ^3tT<DFET#J& 
S1S10-13, , 10-33K4&&FET10 

©y- h 8 «»^B3»sn/c^3?ijcDy- f ^ a > 1 7 
-3(cSiKsn6. ft**. 04 5cgi7S5nri^ftt,^^ 

&mStt#*i$&3R^«faSB 15-11, , 15-1 

3 , , 15-3 3<Dmmti$t i mw& i ?'V>x- 

3K»lCLfeflra(H:*n-e*lT^-F9*i|BI«Sn 4 * 

*s©££SgrttcttA;*n, ucjt^stBB 

[0 04 2 3 C©±§£, S-tfC0V»^^>r>l 6-1, 

, 1 8-3«C*»V-^jW!»W. *fc. &3»J 

<0^-F^-f>l 7-1. ' 1 7 - 3 COteX**- 

6-1. , 1 6 -3R^y-h^-Y>l 7-1, 

% 1 7-3©»SL«SK:i5«SnT^&*l|iSWHI» 

ra-Fflffi»15-l 1. , 15-13, »• 

15-3 3RtfFET1Wi»10-l 1. , 

10-13, 1 0-3 3fct, *HS-T4V-^7 

-/>16-1, , 16-3My-h7>f>17 

-1,- 1 7-305R*KiaB9«cy-^i8iR»# 

Sti. IMW»fcft*fc®r**. WAS*, ^#fiWHi$ 
e^^^SBl 5-1 lR^FET»^gBl 0-11 

v-x7-/>i6-i icv-xmtRfmw, y 

?A>1 7- 15C^-hil!Rfi^3Ma— <0»-<5>yT 
t^ffi*^«jaSB 15-3 3R^F E T»«3P 10-3 

3tt, y^5-f> l 6 -3tcv-;* y- 

h^^> 1 7-3Ccy- h«R«WH-0#^ 5>y 

So 

[0 043] ttE«rt£ £«S91^mM2» «<D 

[0 044] SSffttHftWHftfiHB 15-11,- 

15-13, , 1 5-3 SRC^FETfllJS 

SSI 0- 1 1, 10-13, 10-3 

3 cc*5C»r tt. SWUtttWUMBRWi 5**3 {c»c5 
T*FET10©Fl"f> - y-^HB^Sc8lESftfc* 

ja*WLTt^aor. cn&FETi occenasnsy 
o , sfetio *s«a«tt*s , r«ar»ff ?i*a 
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c o o 4 5 ] corns, ^itwcfc^-c. -en^n© 
ss«dH^?®i s v fm^i&fttttM? tins© 

15-11 fcffiA&nafcOTifc-Si-fm*. *ffi&tJ 

MHHMtftSi 15-11 i-e-ftfcttjfrra f e taies 

gPl 0- 1 l&T Yv Utsl/{f2hfct*. fitJ-fc, V- 
ZJ-Ol 8- 1 tcy-xaftA*. y-h7-/>17 

- 1 f jatR<t-^*i5j- * s > d/-c«*s * nit <t 

{f#K. F ETfltfiSSB 10-11 tCftSF E T 1 0©y 

-zivivv-hBitm&sti. -entc^o-c. c©f 

ET 1 0*i^aaE^tt€rSr5J:^K:|g»3n. C©F 

et i o idmititc^nm^mi^^ $ * * 3* 

6x5 ?5i«^ff^sfc*fsn£'fe©r&*. s/t. 

*»m*. *lf )SiC«KtS^^«fiS3P 15-lliFET 
fl}|£SSl 0-11 ©*E*£fc>-t±#T F v UV>^£ti7t 
<!: » Ettrfc < . m<D&ftmtf$>WZ&-®)3LBRVF E 

« J: 9 Kfntf . *ft<ti©WWI*« : F*WBB& 
ffFET«Sai5<MB**foiMfK. SmklfttS»?<!> 

[0046] c<D£ Sic. *2SJ6WfcJ:*itf. 

5 » *«c*h-etuetap»tt**r* f 

vim^v&mE i"o\>z&mr *> c t k. <* 9 . g? g©s 

[0047]* fe. C©^2 <D£dm<D*ff ttltNtfflt 
■it. H4tCH5i3nr«.»tt»,»<«. tttUft&SmHttS 

[ 0 0 4 8 3 BP?5, ^flJfCflf^Ox 5 5- *2g-?Bfe8c*f:fi 

sax 13 . mn mm&fi c ©§!<&& & * 5 » **?«tt 
n ^ ©fiimfii*^* incuts s-e a. *©&. *n?n 
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MWW»7 F U 5 f > ^Sn* WttWfflMBR*K»l6 
CfcflMHB*y*y*6B*ffll/. C©£S«*fflLfcfllg 
«*^K«E. y-F^KVgfcfi^S-l*, 
CO* 1 - F SEEV g WajtfttWtF©**- F 5 

5 9 (fcftS»#fS©SS^I$&;frf ©x 3 9 * 

[00493 c*i<c j: g. eiift. -en-?-n©s#fifc*}i$ 

*ssita©SJ?«iK*tjcc;i//cy- f • v-xmmiE 
*ft**iroe©fiKftai«: mm z> c tt^mic a s. 

[0050] 

[*I8©3»»] «±ift^LfcJ:5tc. l (CS2«© 

IMiK*»t»"Ctt. *Wfifc*t^fl53R^©x 3^*3 igi6 
20 IHKFET 1 0©FU^> • V-Xffi&Z&mL. FE 
T 1 0©y- F ■ V-^MKy- F^IWSffV g s 

[005 1 ] c©fc«f>. n^«9 1 6CEiS©*?B«: J:ti 

sr. s#ji5c*fi^^^©x 3-^*3 «cj0KiMJtt*frr 

* F E T 1 0 #m 8 tl/cJ^CC 9 , SlftffiltBES^^ 

©x 5 v zn*ffism&ixF e t i o<Dizmim&vi)i 
*s-s©M{c^i©-c. xs f zm+ms&mvmm 

30 y-FS)JffllSS. Wiltf. 17!rS2VSS:©SEK < fc9 
[0 0 5 2 3 *fc. tt*B2fcieiE©^tcfeor«. 

^t<i©*^ftifK!ffijR^©x s ^ d» 3 i^apatc^n 
^n^jsrsFET i o©fuw> • v-^isss^ 

rSiifefC. ^n^ti«®[<H©SI¥fi!t*}^ffisR^i*f 
JCtrr5FET10€r->'J=i >*ig 1 ±rtf St^J'feBlS 
-T S «fc -5 }Cfl|fiSffi2?U . tWl6l{CiE5>J?n/cffiSS:©FE 

Ti o©y-^7titf«tcy-X7-f >i 6- lftSl 

40 6 - 3 (C. ?(J^ilfiJK:ffi5tJ$nfcffi»©F E T 1 o ©y- 
F 8 ttyj^icy- F 9 > 1 7 - 1 TiM 17-3 tc-etx 
•enS^L. Sv-^5-f>l 6- 17SS1 6-34S- 
V-^Ol 7- 175S1 7-3P^tCgt^$tlSy- 
FWSPSEV g s K«t otS-SlJCS^StM^CS^^CT 
FU-y^^f^tfo-Ct,^. 
[005 3] C©fcSb, g|^2 KgBiS©«HJtC±*l 

ix. Uttowttw&ffl!^* s ■? * 3 tc -en-ens 

ffiifi^tt?: WT 5FET10 $ n/cJfJ ic 9 . » 
50 4 F E T 1 0 ©5©6i#t#14trtfc * -S -^©S(c % -> T . 
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nm&mm+oT f u v ^ if *\i *> m. . & v - * 

■54>16-17!>516-3<i:&y-h-7-f>l 7-1 
7JM 1 7 - 3 IH «c«*ft S *l 3 V -- * jB«B# £ - F iS 

«»*&a«f h c 4 tc«fc «j . mmo^nmmwu'f- 

[0054] S f>«C. Sl#Jg4 «Cl2«©^HJ{Cfet»r 

a. ztizh<omnim®mi : ?- ©r f u » » m 

Itfi©fiimfiS*#». ^tofc(Bm<BS€-n-S t ^O«#Sl 

w&ffifwc^'jKsattu yes, -enjen©«#& 

C 0 0 5 5 ] C©fc&. 3S*iI4 KRttCIBWC J:n 

tar. n#m2icn&<D3mtisim<!>®}mttn «ti«tt 

x 5 » 4»m^isfe«c«**»-r -5 c i. «c «t . ±xv>n 
mmtmm&Tox. s ? st&f-mmtmz r f u * ^> 

ch i : *mitc%t>zn?msi?mma<Dm 1 ©*ss 

CH21 IBl KB»a>«»J»«lf«STFK*W4 F E T 
©V- F • v-^TOMEix 5 » *WfttftttK£ : 
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[04] #?SWte^bS«#tt8*l£ffi£g©SfJ2©3li& 

©-#*?*-*- flt/aaa-c* « . 

10 1 p3SS"J=i>S& 

2 8l©nSg (FET©V-*> 

3 R8tffJx3,* 

4 tags 

4' y-F»i»» 

5 y-FB 

6 mz<DnMM (FET©FU-f» 

7 V-* (*S) 

8 V-F (SS) 
9 

20 10 SI?^F7>^X5r (FET) 

10-11. 10-33 FETt8J5£g|5 

1 1 V-Xt&A. 

1 2 y- FSffiSt 

13 7->-F«ffii 

14 y- f • v-amwwiffli 

15- 11. 15-33 «ffttMIMBimf 

fiJESB 

16- 1. 16-3 V-*?-^ 

17- 1. 1 7-3 y-F-7-f > 



[02] 



LBS z 3 





(9) 





